. Some studies, in fact, have found that the rates of anxiety and depression experienced by carers exceeds those among patients (Lambert, Girgis, Lecthelinais, & Stacey, 2013; Vickery, Latchford, Hewison, Bellew, & Feber, 2003) .
Identifying psychological distress, and the risk factors and causes of such distress in caregivers is an important end not only in itself but also because previous research suggests that carers' distress can undermine patients' functioning (Dempster et al., 2011; Longacre et al., 2012; Otis-Green & Juarez, 2012) . With some exceptions (Blood, Simpson, Dineen, Kauffman, & Raimondi, 1994; Hodges & Humphris, 2009; Lee et al., 2014; Ross et al., 2010) , researchers (Lee et al., 2014) have observed that, overall, relatively few studies have aimed to identify risk factors for poor psychological health in HNC carers; and most of those (including the studies identified here) have sought to identify risk factors in the period soon after diagnosis and/or treatment (Badr, Gupta, Sikora, & Posner, 2014; Hodges & Humphris, 2009; Ross et al., 2010) . In particular, very few studies appear to have investigated whether practical aspects of the caregiving burden (such as time spent on caring, or the amount of support tasks performed) are associated with head and neck carers' psychological well-being.
We therefore conducted a study to quantify: the cancer support activities that carers of long-term survivors with HNC engage in; how comfortable they feel engaging in these tasks; the time that carers spend on these tasks; and the relationship between psychological distress and caring activities in this group.
| METHODS

| Design
This investigation was part of a larger study that examined the post-treatment experiences of survivors of HNC in Ireland Thomas et al., 2014) . About 583 HNC survivors completed a survey that examined their unmet needs (information on survivors' demographic and clinical characteristics is contained in Table S1 ). Seventeen survivors and 32 healthcare professionals also completed pilot qualitative interviews that examined the tasks that carers assisted survivors with.
We asked all 583 survivors for permission to contact their caregivers. Two hundred and eighty-five survivors granted us permission.
We wrote to all 285 carers providing them with information about the study, and indicated that we would send them a questionnaire 2 weeks after they received the initial contact letter. Questionnaires were then sent to all carers, 197 of whom responded (69% response rate). When carers returned their survey they also had to return a signed consent form. Ethics approval was provided by nine Irish university hospital ethics committees.
| Survey
| Demographics
Carers were asked to self-report the demographic characteristics outlined in Table 1 | 3 of 9
| DASS-21
To assess carers' psychological well-being, we used the validated 21 question version of the Depression Anxiety and Stress Scale (Henry & Crawford, 2005) .
| Financial stress and strain
Following the definitions of Francouer (2005), we examined financial stress (which stems from events that are financial stressors on a household) and subjective financial strain (which is an individual's subjective perception of financial stress). Financial stress and strain questions were extracted from Sharp, Carsin, and Timmons's (2013) study. Financial strain was examined with a question on how the carer felt about their household's financial situation since their relative/friend was diagnosed with HNC. The response option was a 7-point Likert scale ranging from "much more concerned"
to "much less concerned" . Financial stress was assessed with a question on the household's ability to make ends meet in the past month. The response option was a 6-point Likert scale ranging from "very difficult" to "very easy" .
| Activities of daily living time use instrument
Following Hanly et al. (2013) , respondents were given a list of 12 activities of daily living that they could potentially help their relative/friend with as part of their caring role (see Table 2 for the list of these 12 activities). For each activity, respondents were asked to describe how many extra hours they spent per week in the past month on the activity as a result of caring for their relative/friend (this is time that is additional to the time that they would ordinarily spend on this activity).
| Head and neck-specific care activities
Twelve specific head and neck-related care activities that carers assisted their relative/friends with were identified from interviews with survivors and healthcare professionals. These activities are outlined in Table 3 . For each activity, carers were asked if they helped their relative/friend (yes/no); and if they did help them, if they felt comfortable doing so (answering a 5-point Likert scale ranging from very uncomfortable to very comfortable).
| Data analysis
All analysis was carried out using stata 12. Carers' demographic characteristics and financial status were summarised using simple tasks, we assumed that s/he spent no hours caring.
The three DASS-21 psychological subscales were analysed separately. Respondents were included in an analysis if all seven questions of a subscale were completed. Scores from the seven questions on each scale were totalled using standard methods (Lovibond & Lovibond, 1995) , and each response was categorised according to previously defined cut-off points. On each subscale, the categories were:
normal, mild, moderate, severe and very severe. This classification was reduced to binary outcomes for analysis. Following Sharp et al.
(2013) respondents were classified based on whether the response was normal or otherwise, e.g. depression of any severity (mild/moderate/severe/very severe) versus none. Similar outcome variables were created for any anxiety, and any stress.
Multiple logistic regression was used to identify whether aspects of the caregiving burden (specifically time spent caring and discomfort with one or more HNC specific tasks) were significantly associated with depression, anxiety and stress, after adjusting for other factors. Time since diagnosis was considered for inclusion in the T A B L E 2 Time per week spent on household activities and general cancer-related assistance activities as a result of caring in the last month (17) 13 (7) 46 (24) Shopping 128 (65) 51 (26) 18 (9) 69 (35) Odd jobs 140 (71) 39 (20) 18 (9) 57 (29) Preparing food 132 (67) 38 (19) 27 (14) 65 (33) Assisting relative/ friend with personal care
176 (89) 12 (6) 9 (5) 21 (11) Cancer-specific care
167 (85) 17 (9) 13 (7) 30 (16) Assisting relative/ friend move around house
188 (95) 8 (4) 1 (1) 9 (5) Helping relative/ friend with eating and drinking
184 (93) 9 (5) 4 (2) 13 (7) Making trips 149 (76) 31 (16) 17 (9) 48 (25) Visiting doctor 122 (62) 56 (28) 19 (10) 75 (38) Assisting with financial matters
152 (77) 34 (17) 11 (6) 45 (23) Values are expressed as n (%). models as it was hypothesised that those further out from diagnosis may be providing less care and thus have better psychological health.
Financial variables were also considered for inclusion as they have been shown to be associated with psychological well-being . Financial stress was turned into a two-item variable (easy to make ends meet in the past month/difficult to make ends meet in the past month) and financial strain into a three-item variable (more concerned about finances since diagnosis/no change in concern about finances since diagnosis/less concern about finances since diagnosis). Finally, we adjusted for socio-demographic variables (age, sex, marital status, children, relationship with patient/survivor and employment status).
In addition to our main variables of interest-time burden and discomfort, a covariate was included in the multivariable models if it had p < .1 in a likelihood ratio test comparing the model containing the variable with a nested model excluding the variable. Model goodnessof-fit was checked using the Hosmer and Lemeshow test.
| Missing data
Compared to those who completed the DASS-21 subscales, respondents who partially completed or did not complete these were older, and a higher proportion had a medical card, children and
were not working at time of diagnosis, while a lower proportion had private health insurance.
Almost 6% (11) of subjects did not report whether they had private health insurance and we did not have a date of diagnosis (for the care recipient) for 4% (7) cases. The level of missing data in other variables was lower and subjects with missing data for any of these covariates were excluded from relevant analyses.
| RESULTS
| Carers' demographic characteristics
Caregivers' demographic characteristics are shown in Table 1 . Threequarters (76%) of respondents were women. Respondents' mean age was 57.4 years (SD: 12.3 years). Half of carers indicated that they found it difficult to make ends meet financially in the past month.
Mean time since diagnosis was 6.2 years. All care recipients were more than 1 year post-diagnosis at the time of survey completion. (14) 4 (14) 21 (72) Managing emotions 101 (51) 21 (21) 10 (10) 70 (69) Dealing with change in appearance 65 (33) 11 (17) 10 (15) 44 (68) Communication difficulties 82 (42) 9 (8) 9 (8) 95 (83) 1 (1) Looking after appointments 114 (59) 7 (9) 8 (10) 62 (77) 4 (5) Financial management 81 (41) 21 (26) 6 (7) 55 (67) Navigate healthcare system 104 (53) 9 (9) 7 (7) 88 (85) Values are expressed in n (%).
| Time spent per week on general and cancerspecific caring activities
| HNC-specific caring activities
a Missing values refer to respondents who indicated that they helped with an activity, but did not indicate whether or not they felt comfortable doing so.
| 5 of 9 carers were helping with more general, non-medical tasks such as navigating the health system (53%), helping their relative/friend manage their emotions (51%) and looking after appointments (59%).
Fewer carers (though still almost 10%) were helping with more HNC-specific care activities such as feeding and breathing tubes.
About 76 carers (38%) helped with five or more of the tasks outlined in Table 3 the past month, and another 76 (38%) with 1-4 tasks; 45 (23%) of carers did not help with any of these tasks in the past month. For most tasks, most carers felt comfortable helping their relative friend, though carers appeared to be relatively more uncomfortable helping with the medical aspects of care such as feeding and breathing tubes and medical complications.
| Psychological health
Of the respondents who completed the depression subscale of the DASS-21 (n = 178), 66% scored in the normal range and 34%
reported experiencing any level of depression. Exactly, 179 respondents completed the anxiety subscale; 75% scored in the normal range and 25% reported experiencing any level of anxiety. Exactly, 176 respondents completed the stress subscale and 80% scored in the normal range for stress, with 20% reporting experiencing any level of stress. Table 4 shows the crude and adjusted odds ratios (ORs) for variables associated with depression of any severity. In the multivariable analysis, the factors significantly associated with having any depression were: feeling uncomfortable helping with one or more HNC care tasks, being female and being married/partner to the patient/ survivor.
| Depression
| Anxiety
In the multivariable analysis, the factors significantly associated with having anxiety were: feeling uncomfortable helping with one or more HNC care tasks, financial stress, more recent diagnosis and being unemployed.
| Stress
In the multivariable analysis, the factors significantly associated with having stress were: caring for 20+ hr per week, financial stress and being the spouse/partner of the patient/survivor.
| DISCUSSION
This study investigated the support activities that carers of survivors with HNC engage in and the relationship between these activities and carers' psychological well-being. Overall, the results show that many carers in the post-treatment period appear to be relatively psychologically resilient, in the sense that the majority score in the normal range for anxiety, stress and depression. However, a minority of carers are spending considerable amounts of time caring per week, are engaged in a significant number of care tasks, are uncomfortable with the tasks they are performing and/or are experiencing negative psychological states.
| Strengths and limitations
The strengths of the study include the relatively large sample of carers; and the fact that the study investigated issues (discomfort, time spent on caring tasks) that have received little attention from previous HNC researchers. There are also several limitations.
Many of the questions about support activities focused solely on the "past month." While questions were asked in this way to maximise recall, it may be that some carers would have engaged in cancer support activities in the past, but not in the past month.
The study's cross-sectional design means that we were unable to monitor changes in caregivers' activities over time, or changes in their psychological well-being. The head and neck-specific task instrument that we devised was not a content validated instrument, though it does have face validity since its items were delineated by patients with HNC and HNC professionals (though not from interviews with carers). Finally, carers who were feeling very anxious, depressed or stressed may not have completed the questionnaire.
| Caregiving tasks and psychological well-being
Carers in this study engaged in a variety of support activities (Table 3 ). The most common tasks that that carers engaged in were helping their relative/friend to manage their emotions, helping their relative/friend to navigate the healthcare system and looking after appointments. HNC-specific tasks that were medically orientated were engaged in less often. This distribution of tasks mirrors that found in previous HNC studies (Precious et al., 2012 (Precious et al., 2012) .
It was also notable that while carers engaged in medically specific care tasks (such as helping with feeding and breathing tubes and helping with medical complications) less frequently than the more general tasks (such as managing appointments), they generally felt more uncomfortable doing so (Table 3) . It has been suggested that carers who are uncomfortable with a task may be unable to help the patient to the degree that is needed (Stenberg et al., 2010) , suggesting that finding effective ways to increase carers' comfort is important for both the carer and the care recipient. Moreover, discomfort also predicted carer depression and anxiety, a finding that we have not seen previously reported in relation to this group. What it is about a task that leads a carer to feel discomfort is unclear; for some tasks, it may be the length of time that people spend caring that leads to discomfort, while others (such as helping with breathing or feeding tubes) may be inherently uncomfortable to engage in. Further research is needed here.
| Time since diagnosis
This study included carers of survivors at different points in the post-treatment trajectory, though all were at least 1-year postdiagnosis. The mean time spent caring in this sample was approximately 6 years (SD 3.7 years) with a maximum of almost 20 years.
This is a common feature of research with carers for people with HNC, where samples are often heterogeneous (Longacre et al., 2012) . We controlled for this heterogeneity by including time since diagnosis as an explanatory variable in our models. The evidence to date about the relationship between time since treatment and carers' mental well-being is mixed, with some finding that distress declines over time (Blood et al., 1994) , and others that time since diagnosis is not associated with mental health (Ross et al., 2010) . 
| Time spent on caregiving activities and psychological well-being
Just over a fifth of respondents spent 20 or more hours per week in the past month caring for their relative/friend (as assessed by the activities of daily living time use instrument); given that all of the participants were caring for long-term survivors, these percentages are notable. Caring for more than 20 hr a week was significantly associated with stress in this study. Previous research has found that extended caring can be a significant burden on carers and lead to reduced well-being (Olson, 2014; Ross et al., 2010) . Extended caring can impact carers' lives in a variety of ways, for example reducing the time available to them for socialising, hobbies and travel Longacre et al., 2012; Mosher et al., 2013; Nijboer et al., 1999) .
Caring for 20+ hr per week is also likely to result in carers experiencing disruptions in their day-to-day schedules and lead them to end up juggling multiple and often conflicting tasks (Longacre et al., 2012; Mosher et al., 2013) . Furthermore, carers may also experience significant stress as a result of wanting to help their relative/friend and feeling that their lives are restricted and disrupted by doing so (Mehta, Chan, & Cohen, 2014) . They can be psychologically caught between wanting to help and feeling constrained.
| Financial difficulties
Financial difficulties were prevalent in this sample, with just under half of carers finding it difficult to make ends meet in the past month ( Table 1) . As can be seen from Tables 1 and S1, many carers and patients/survivors were not in paid work. Although other studies have not specifically examined cancer-related financial stress and strain in head and neck caregivers, they do point to the financial consequences of caregiving, for example one study reported that because cancer often prevents caregivers from obtaining paid work, the condition sometimes results in carers (who are often partners or wives) using up their family savings (Jayani & Hurria, 2012) . Consequently, it was not surprising that our findings indicated that financial stress (objective financial difficulty) was a significant predictor of stress and anxiety. Greater financial resources may play a buffering psychological role for people who are caring for survivors of HNC, with those with more resources having more options to escape from the caring burden, for example by securing formal care services that can provide psychological relief. Those with fewer resources may be more firmly trapped in the caring role with less possibilities to escape from its demands (Gaugler et al., 2005) . Furthermore, there is the simple fact that having less money is something that by itself can cause emotional distress (Timmons, Gooberman-Hill, & Sharp, 2013) as people must constantly restrict themselves and their budgets and think about the present and the future in a context of denial and restraint.
| Relationship with patient
Carers who were partners (married or otherwise) were more likely to experience depression and stress compared to carers who had some other kind of relationship with the patient. The reason for this may relate to geographical proximity; partners are more likely to be living with the patient/survivor and therefore be providing them with more intense help and support on an ongoing basis compared with carers who, for example, might be the child of the patient/survivor, who might live further away and who might therefore be providing more intermittent help. Non-partner carers may also be insulated from some of the more negative impacts of caring, such as financial stress due to a patient's/survivor's loss of employment, that partners would directly experience.
| Implications for services
A significant predictor of carers' psychological distress in this study was discomfort with cancer care tasks. For (at least some) carers, this discomfort may stem from lack of knowledge, confidence and skill about cancer care activities, such as how to assist with breathing and feeding tubes. It has been previously highlighted that many cancer carers receive no formal training, and that many of them feel unprepared for their caring responsibilities or have too much responsibility placed on them (Bookman & Harrington, 2007) .
Healthcare professionals (psycho-oncology and general medical) might be able to supply some carers with the support and training that they need to address their discomfort; though this requires health professionals to be ready to ascertain and assess carers' levels of comfort. With this knowledge at least some carers should feel more empowered and have greater feelings of mastery and control, which could in turn serve to combat feelings of helplessness, anxiety and discomfort. Second, the findings indicate that health professionals need to pay particular attention to carers of people with HNC who are at risk of poor mental health, such as those with financial issues, those who are older and those caring for substantial amounts of time per week. Third, there is a need for researchers to develop a fully validated instrument (rather than just face validated) to assess time and task burden in HNC caregivers.
| CONCLUSION
Many informal carers of HNC patients appear to be doing reasonably well in the long-term survivorship period. However, there is a minority of carers who are spending large amounts of time caring per week, who are engaged in a significant number of care tasks, who are uncomfortable with the tasks they are performing, and who are experiencing negative psychological states. Efforts to identify and address the reasons why carers are discomforted by caring could be a quick and cost-effective way to mitigate psychological issues in this group.
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